Two of these, the cases showing visible movements of the stapes, and the case with cochlear function still present, and a return of facial movements, after the labyrinth operation (the canals and vestibule were opened posteriorly, and the promontory removed between the oval and round windows) and the decompression of the facial canal, will not be discussed unless questions are asked.
Five clinical cases were presented before dinner.
The two cured petrositis cases will be presented later. The fifth case-presented as "laryngeal vertigo" has been ill for eight months. In May he began to have severe coughing spells and during the more severe attacks of coughing he falls down unconscious, and in fifteen or twenty seconds gets up again, apparently quite normal. H e broke his fibula in one fall.
H e has been observed on some of these occasions, and a t least on one occasion had epileptiform movements.
A t one time he would fall as often as twenty times a day, but in recent months the attacks have become infrequent. Neither the local examination nor the general physical or neurologic examinations have revealed the cause of his coughing spells or the falling. The attacks could not be induced by breathing carbon dioxide, rebreathing or pressure on the carotid sinus.
Dr. Galloway was the surgeon in each instance and his judgment was undoubtedly responsible for the excellent results. The first case was that of an eleven-year-old boy who had a complete mastoidectomy after five weeks of persistent suppurative otitis media. H e was discharged practically healed in ten days. He returned a week lat-r with profuse recurrent discharge from the middle ear and complaining of severe left-sided headache and pain around the eye. Temperature had been I O 1 ' F. each evening. Roentgenogram showed some involvement of the petrous apex. The suppuration was mostly from the mastoid wound. The wound was reopened; an area of softened bone was found behind the posterior semicircular canal; this was followed towards the petrosa and frank pus was encountered. H e made a complete recovery. The operation was performed on the basis of severe headache, pain in the eye, elevated temperature, recurrence of drainage from the mastoid wound and x-ray findings.
The second case was very complicated. The boy was brought into the Cook County Hospital in diabetic coma with a history of having had a tooth extracted two weeks previously. There were frank signs of meningitis; he had paralysis of the second through the eighth cranial nerves on the right side. There were signs of diabetic acidosis in addition to the basilar meningitis. H e began to recover clinically with control of the acidosis. In the course of five or six weeks sequestration of the hard palate and part of th: sphenoid took place. After approximately five weeks he complained of excruciating headache and pain in the eye on the right side. We felt there was some involvement of the petrous apex, probably secondary to osteomyelitis of the sphenoid bone. Dr. Galloway explored the mastoid and encounterd a large abscess in the anterior petrosa. The boy was relieved of headache. At the present time there is a large defect in the palatospenoidal area. The diabetes is controlled. There is a fistula into the floor of the sphenoid from the petrous apex demonstrable by alcohol irrigation via the middle ear. The status of the involved nerves remains the same. There is slight drainage from the middle ear. Carotid ligation was considered because of the proximity of this vessel to the large sphenoidal defect, but so far he has progressed satisfactorily and the lesion is quite clean. DR. T. C. GALLOWAY: With reference to the second case mentioned by Dr. Friedberg, we thought this might be an osteomyelitis of the petrosa arising by direct extension from the nasopharynx for several reasons. In the first place, the third, fourth, fifth, sixth and seventh nerves were already involved before the ear had drained.
The palate was first involved. At operation it was significant that the posterior cells of the mastoid were nearly normal, the anteriorsuperior group more involved. The petrosa was found to be a little more than a shell filled with thick pus. The process may have gone up through the tube, but quite likely the areas of sequestration represent the true pathway.
Suppuration of the Petrous Pyramid
DR. J. R. LINDSAY
(Author's Abstract)
A presentation of pathologic material from a group of meningitis cases, of otitic origin, and a report of three proven clinical cases of petrous apex suppuration, successfully treated.
The pathologic presentation included photomicrographs from seven cases of petrous pyramid suppuration and one case of labyrinthitis with abscess of the saccus endolymphaticus, which were collected over a period of seven years. These eight cases were obtained from a group of twenty-eight cases of meningitis of various types, of which a total of fifteen had an associated otitis media. Some of the important features illustrated by the pathologic cxamination were as follows:
Macroscopic findings a t autopsy usually did not give sufficient information to indicate the pathway of extension to the meninges. In order to get the exact information which is necessary if an adequate method of treatment is to be arrived at, the histopathologic examination is essential.
O u t of seven cases of abscess (including three clinical cases) in the petrous apex, five had no fistula to the middle ear or mastoid, while in two cases a microscopic tract of suppuration was demonstrable. These cases show that the abscess in the apex frequently cannot be reached from the mastoid, that it is frequently, if not usually, of the closed type, and that it may rupture in any one of several directions. The infecting organism was hemolytic streptococcus in most cases, but three cases of pneumococcus type 111 were found and one of pneumococcus type I. I n one of the type 111 pneumococcus cases there was a large abscess in the apex, with rupture of the middle fossa and meningitis within two weeks of the onset.
In the other pneumococcus cases the disease was more prolonged, and accompanied by little fever until the meningeal infection developed.
In the streptococcus cases the course was sometimes prolonged, with little or no fever, and in other instances ,there was a stormy febrile course from the onset. A septic temperature occurred only in the streptococcus cases, and usually indicated a venous sinus thrombosis. In suppuration of the apex there may be involvement of the carotid venous plexus, the cavernous and petrosal sinuses before the jugular bulb or lateral sinus are involved. The most essential feature of the treatment in such cases is the drainage of the suppurating focus in the bone.
In every case the infection had progressed into the pyramid by way of pneumatic spaces, with production of an area of suppuration and bone absorption, which later ruptured through the cortex to the meninges. The bone marrow showed marked resistance to the infection. A diffuse fibrosis occurred in the marrow spaces in most cases, affecting gray and red marrow alike, with some osteogenesis adjacent to the suppurating focus. This reaction in the marrow is not true osteomyelitis, and provides an adequate defense against invasion and destruction by the infection.
Bilateral acute osteomyelitis occurred in one case as a terminal process.
The most constant symptom in the author's group of cases was paifi, the location of which, in the early stages, was an important indication as to the site of the lesion. Aural discharge was absent in two; sixth nerve palsy was present in three of the apicitis cases. A positive Babinsky's sign on the opposite side was noted as an early sign in two recent cured cases, indicating that a local meningeal reaction was present in the middle fossa, although the spinal fluid was normal.
The rcentgenographic findings are a valuable aid to diagnosis.
The axial views have been most useful in the author's experience, although the occiput down and Stenver's views are routinely used.
These cases demonstrate that petrous pyramid suppuration should be diagnosed while the infection is still in the intrapetrosal stage. A safe means of procuring drainage from a "closed" abscess is a necessity. If surgery is delayed until rupture of the cortex takes place, a meningitis may be unpreventable. The intra-petrosal method of draining an abscess in the apex from the mouth of the Eustachian tube was used by the author in four cases with a satisfactory result.
DISCUSSION
DR. E. W. HAGENS: About the only way I can discuss this paper is to compare and contrast Dr. Lindsay's experiences with my own. His presentation is difficult to discuss because his findings speak for themselves. I think we all appreciate that the petrous bone varies a great deal in its anatomy. I n the newborn it consists of an outer layer, the periosteal bone; an inner layer, the endosteal; and in between a layer which consists of a great deal of marrow.
That marrow layer changes greatly as time goes on. In some instances the spaces become smaller and the bone becomes solid. I n other cases considerable marrow will remain, particularly in the apex. In still other cases pneumatization takes place as in the mastoid and we may have a variety of pictures of the petrous bone anywhere from a solid petrous bone to extremely pneumatized bone. I think that must be borne in mind to evaluate clinical cases. I followed a number of children at County Hospital from six months to fourteen years of age. Twelve died with meningitis. I did not know whether they had petrositis or not, but they had otitis media. They had meningitis and died. I thought it would be interesting to know if the petrous bone was involved, because clinically one has to decide such a matter before death-whether we should operate or nothow we should operate-how conservatively or how radically. Six of the twelve were operated upon, the others were not. Then the question was: Had we missed any of those cases? Had i t been a petrositis m d did it break through and cause meningitis?
My experience differs somewhat from Dr. Lindsay's seven cases, but if you include the others to make I Y my figures would coincide better with his. It seems to me that infection spreads mainly by the pneumatized spaces, then by marrow, and last of all it will erode bone.
Hard petrous bone, however, will resist infection. I have found osteomyelitis in the petrous apex in three cases-a large erosion so that you could hardly recognize it as a marrow cavity. The age of these children was three, four, and five years respectively. It has often been stated that, given a certain case where there is little or no pus found, we are dealing with a thrombotic phenomena, and by extension through the thrombosed vessels meningitis develops. I do know that that can happen, but I did not see it in the twelve cases I examined. In one the pathologist was sure he would find it, because there were thrombi throughout the body. Yet the sections d i d not reveal any thrombi.
I also found labyrinthitis in most of these cases. It seemed to be secondary to the meningitis. In only one case could I find a spread I am speaking only of the petrous bone. through the round window, and here no perforation was seen, just a thinning of the membrane of the window. I believe the labyrinth is well insulated, so that infection does not travel as readily as you might think.
Regarding bacteriology, Dr. Lindsay mentioned that in some of his cases he found streptococcus. In my series there was streptococcus in four, pneumococcus in six, and one definitely a pneumococcus type 111, influenza in one and a mixed infection in another. We have talked since 1918 about influenza1 otitis media.
It was interesting to me to see hemorrhage through the labyrinthan entirely different picture from the other bones, and it looks as if in influenza we get a different picture throughout the ear. I have enjoyed Dr. Lindsay's paper, and I think with a summation of all the series along this line, we will finally appreciate the variations possible in petrositis and be able to follow these cases through more intelligently and treat them surgically.
DR. W. E. GROVE: I have had considerable trouble in getting rentgenograms of this type, and I would like to know how Dr. Lindsay produced the excellent pictures he showed.
DR. SAMUEL PEARLMAN: I want to congratulate Dr. Lindsay on his fine paper. It is admirable in all respects. I could not help thinking as he spoke how much there remains, for me a t least, before the picture of petrositis will be altogether clear.
My memory goes back to a case of some years before which illustrates, I think, the general attitude of that time. A youngster had an otitis media for over two weeks and began to complain of terrific headache. Impelled by a fear of impending meningitis, he was operated upon and within a day or two developed an external rectus paralysis. I remember how happy I was then because we felt that our troubles would now be over. We felt that it was, in the parlance of the day, a Gradenigo's syndrome occurring in the presence of an otitis media, and we all know that the largest majority of these patients get well without any further interference. We also knew that a certain number of them developed meningitis but we thought there was not much we could do to prevent that.
On the other hand, a few weeks ago on our service a t the Cook County Hospital, a youngster was entered with a picture of a frank meningitis. Hemolytic streptococcus was recovered from the spinal fluid. He had a unilateral otitis media of about eight days' standing with an intact membrana tympani, and a paracentesis was done a t once.
Sulfani-There had been no discharge prior to this. lamide therapy was employed and the child rapidly improved. The mastoid process was not operated upon. In former days it would have been the one thing there was to do, along with spinal fluid drainage. The new chemotherapy is so markedly changing our attitude in these cases that it seems that we are facing what may be a rather important revision of our operative indications, particularly with regard to otitis media complicated by meningitis. Mastoiditis, of course, has indications all its own. Furthermore, one cannot help speculating about the pathology of these troublesome cases and the nature of a process which yields so quickly to drug therapy. Surely bone destructive lesions cannot heal in 48 to 7 2 hours. We may look forward, I hope, with a great deal of optimism and with expectation to a rapid disappearance of the confusion of today, based on such works as we have heard Dr. Lindsay report.
DR. T. C . GALLOWAY: I want to point out one value of Dr.
Lindsay's work. H e has visualized the pathology. H e has pointed out the proper approach in each case, and I think if we follow that up we are going to make, in many cases, not only a positive diagnosis of petrositis, but are going to be able to make a specific diagnosis of the part of the petrous that is involved, and therefore get indications for our operative procedure.
DR. JOSEPH C . BECK: As an oldtimer, with considerable experience in operating on mastoids in public institutions and private practice, up to this day I have not done an operation on the petrous pyramid. I recall very few cases of meningitis following mastoid operation, and when this work on the petrous pyramid was first brought out and surgery enthusiastically spoken of, I was very unhappy about the whole thing and said to myself--"now we will have a holocaust of deaths from this enthusiasm." In going through the literature and checking the cases reported by Kopetzky and other men, including two cases operated upon successfully by my associate, Dr. M. R. Guttman, I am glad to say that I have lived enough to change my mind. As Dr. Pearlman and Dr. Galloway mentioned, both the gent!emen who presented the paper and the discussors rounded out the whole picture fairly well. Only time will tell exactly where we stand on this situation of when and how to operate. Just because a man has not seen any deaths from meningitis following mastoid operation is not a criterion. There are many cases on record which had been diagnosed properly and operated upon in the proper way. I do not think of the boring operation when I say this, but I think of the uncapping of the petrous pyramid through an opening that you can see at the base of the skull. Some of the cases we heard reported here showed very clearly that somebody was just too late in letting this abscess formation go on through an unprotected meningeal membrane. Fortunately they are not all the same. These people would have died had the doctor not operated. I congratulate the Society on this presentation and I am sure you will go away with greater enthusiasm to study the subject and not allow meningitis to develop. In answer to Dr. Grove's question, I have shown you here only one view of the petrous pyramids, the so-called axial view. We also use two other views, the occiput down view, and Stenver's views. The latter view has been favored in Europe, but in our experience the axial view has been more useful. The three views are taken in each case. If there is erosion of the superior angle the Stenver's or occiput down views might show it best. O n the other hand, suppuration in the lower part of the apex, or confined within the apex, shows best in the axial view.
I have avoided discussing the use of sulfanilamide purposely. We have had some experience with it during the past year, but not enough to draw any conclusions. It may be said that our experience with this drug to date has not indicated that any of the well established surgical principles may be discarded.
This presentation has included only proven cases of petrous pyramid suppuration, eight of them autopsied cases. During the eight year period in which they were collected other cases of petrositis have also been seen; and have terminated fatally. I have included all cases in which the necessary postmortem examination was possible.
Studies of Immunization of the Upper Respiratoty Tract
T. E. WALSH, M.D. (by invitation).
(Author's abstract)
The normal defenses of the upper respiratory tract have been emphasized recently by Proetz and others who have stressed the importance of the mucous blanket and the ciliary activity as a first line of defense against infection. Various factors, both physical and dietary, combine to break down this first line of defense. Dr. Cannon and I were interested in ascertaining whether an adequate second line of defense could be obtained against invasion of micro-organisms.
The results of subcutaneous vaccination against colds has been on the whole disappointing. The ideal conditions for tissue immunitv are said to consist of an accumulation of phagocytic cells and antibodies in the tissues. These conditions can be obtained by the injection of vaccine into such tissues. This has been shown by Cannon and others. We were interested in ascertaining whether this could be accomplished by vaccination of the nasal mucosa. Experiments are described which demonstrate that following the application of vaccine of Paratyphosum B in the nose the antibody titer of the nasal musosa is higher than that in the mucosa following subcutaneous injection of the same antigen. Histologic examination of the tissue reveals a marked accumulation of large monocytes in the subepithelial tissues. Further experimems are described in which two different antigens were given to the same animal, one by means of intranasal application, the other by intraperitoneal injection, and the tissues and serum of the animal were titrated simultaneously against both antigens. It was found that where the serum titer is the same in both antigens the tissue titer of the mucosa and lungs is constantly higher for the antigen given intranasally and t h a t when the serum titer to the "general" antigen is many times higher than that to the "local" antigen the respiratory tissue titer is the same for both antigens. The explanation is offered that there is actually local formation of antibodies in the respiratory tissues following local vaccination. The conditions in the tissues following local vaccination therefore are those which are said to be ideal for tissue immunity.
Another series of experiments in which animals were injected with a virulent organism are described, and it is seen that following intranasal vaccination animals were immunized to several hundred lethal doses of the organism given intranasally. It is pointed out that the probable pathway of infection following intranasal application of living virulent organism is through the lungs. Material put in the nose is aspirated directly to the lungs. It is shown however that in animals under anesthesia with a tracheotomy in which the upper end of the trachea is firmly plugg:d, virulent organisms do pass through the nasal mucous membrane and enter the blood stream in unimmunized animals, whereas similarly treated animals that had been vaccinated intranasally for five days longer were protected. The ease with which substances put in the nose are recovered from the lungs led to experiments on the effect of various intranasal medication on the lungs of rabbits. Slides are shown illustrating the findings.
The clinical application of the experimental work described was in prophylaxis against the common cold. A polyvalent vaccine was used as a nasal spray with encouraging results-some 80 per cent of the patients so treated being free from colds-whereas in the control group there was a variation of colds in TO per cent of the patients.
DISCUSSION
DR. FRANK J. NOVAK, JR.: Dr. Walsh's paper is a consolidated report on work carried on over a considerable period of time. This report is both interesting and important. It is interesting from a purely academic standpoint as a piece of excellent investigation, and important because of the clinical and practical implications which it carries. I believe that the proper approach to the general problem of upper respiratory infections is from an immunologic standpoint. We have known from the work of Cannon and others that it is possible to produce local tissue immunity in the skin. Upon injection of antigen into the skin it is possible to measure accurately the humoral response of the skin. Moreover, it is possible to measure the cellular response to that injection. We know that the antibody titer of that piece of tissue is increased for the time being. We also know there is a mobilization of various cells that have to do with the mechanism of immunity.
Applying that idea to the nasal mucosa we have seen the result. I think Dr. Walsh has perhaps investigated the humoral response, that is the antibody response, rather than the cellular. I like to look upon the thing as being particularly a cellular and secondarily a humoral response.
If we drop a solution containing streptococcus into the nose of a rabbit or human, we can expect to find a response to the antigen in the formation of a specific antibody. If we drop a pneumococcus into the nose we can expect a specific response. Practically, when we are attempting in the ofice or in the clinic to immunize against the organisms which are causing head colds it is not suffcient to take one type of streptococcus or pneumococcus or catarrhalis or staphylococcus, and expect any kind of clinical result. In other words, the whole thing points away from the use of autogenuus vaccines. Polyvalent vaccines containing all kinds of organisms are necessary if we attempt immunization.
I was struck with one fact in particular, that is, while the application of a vaccine directly to the nasal mucosa produces a measureable rise in antibody content of that mucosa, the injection over a long period of time will do the same thing, but to a lesser extent.
It seems that if we are to be practical about it, it might not be a bad idea to inject the vaccine and get a blood response, to apply it locally to the throat and nose and get a local response. I would like to ask Dr. Walsh whether anyone would have the hardihood to try an injection into the nasal mucosa with a moderate amount of vaccine. We know the response of the skin to injections is greater than the response to surface application. If we remove the horny layer of the skin of the arm or belly by abrasion, then apply to t h a t skin a compress of filtrate or vaccine, we will get a definite change in tissue which is directly measureable both by antibodies and by mobilization of cells that have to do with immunity, but I think we get a greater response if we inject into the skin than if we apply on the outside, and so I wonder if it would not be feasible to inject the mucosa rather than to try to raise the level of immunity by mere topical application of antigen.
I was very much interested, 2nd want to compliment Dr. Walsh for a very fine piece of work.
DR. GEORGE SHAMBAUGH, JR.: I have used the method of intranasal vaccination against colds for two years. While I have not, as yet, tabulated the results, I have been impressed with the good results and am using the method with increasing frequency in people who are subject to frequent colds, and particularly to recurring attacks of sinus infections. I believe that this method is a real advance in the prevention of colds. DR. 0. E. VAN ALYEA: It seems unusual to hear a paper on treatment of colds by vaccines, or any paper on nasal therapy, without mention of the virus which is supposed to be the initial invader in nasal infections. I wonder if Dr. Walsh has considered this virus in his study. Dr. Walsh's work combined with the investigations which are being carried on by Fenton and Larsell and others should be of great value eventually. Whether or not we can apply it clinically as yet is doubtful. As the doctor stated, it is difficult to obtain authentic reports from clinical patients. Another factor is the season variability. I think Dr. Shambaugh's results this season may be due to the fact that we have not yet been exposed t o a severe cold epidemic. So far this season we seem to have avoided such an epidemic.
DR. ALFRED LEWY: I would like to ask Dr. Walsh if he noticed in his figures that the titer of the antibodies in the lung was as high or frequently higher than in the nasal mucosa, and how he accounts for that. There is a much higher epithelial surface in proportion in the lung than in the nose. reacts as a whole, or is it a purely local phenomenon? available for experimental purposes, and what is the cost? Does he think that the respiratory tract Is the vaccine DR. T. E. WALSH, (closing): First of all I want to thank Dr.
Novak for his able discussion of my paper. It has been my impression, and I believe that of other investigators, that antibodies are actually elaborated by histocytes. An area of histocytic infiltration is, I believe, necessary before vaccination will be effective. I think this is demonstrated in our experiments. I agree with Dr. Novak's remarks regarding polyvalent vaccines. We controlled the specificity of the antibodies in our experiments by duplicate titrations with the homologous organisms and a control. Where Paratyphosum B was used in the vaccine we controlled the titrations with B. typhosum and there was absolutely no agglutination of the control organism. I think it would be somewhat heroic to inject vaccine into the nasal mucosa; as a matter of fact we did this in one patient and he had a very marked reaction although a very small dose WAS injected into the inferior turbinate. H e complained of severe headache and malaise and had a fever of 104 F. I believe the injection is probably actually intravenous as undoubtedly the large blood spaces in the turbinates would be entered. I do not know just how the vaccine in an intranasal spray gets through the epithelium and into the subepithelial tissue.
Dr. Van Alyea spoke about the virus of colds. It is true that the investigations of Dochez have shown that a virus may be the causative factor in colds. I believe its action is either to lower the resistance of the tissues or to enhance the virulence of the invading organisms which produce the symptoms of the common cold. The experimental work in the transmission of colds with the virus has shown that this is possible in only 30 or 32 per cent of cases. The etiologic factors in the other 70 per cent are those which we discussed in our opening paragraphs.
If the immunologic reaction is so specific I think it is important to have many strains of each organism used in the vaccines. In answer to Dr. Lewy, the lung titers in our animals were as high or higher than those of the nasal mucosa. This is undoubtedly because large amounts of vaccine are aspirated directly into the lungs from the nose and antibodies are presumably elaborated by the alveolar macrophages.
